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(54) OPTICAL DEVICE HAVING OPTICAL FIBER DIFFRACTION GRATING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical device 
having an optical fiber diffraction grating which is capable 
of lessening the possibility that the recoupling of 
radiation light occurs while capable of protecting the 
optical fiber portion formed with the diffraction grating 
without affecting the Bragg wavelength in the diffraction 
grating. 

SOLUTION: The diffraction grating part 13 where the 
refractive index of the core part of the optical fiber 10 
changes along the optical axis direction of the optical 
fiber 10 is formed in an exposed part 12 where a coating 
layer is removed and a clad part is exposed. This 
diffraction grating part is fixed to a substrate 1 1 having a 
negative coefficient of thermal expansion by adhesives 
15 at both ends of the exposed portion 12. On the other 
hand, the exposed portion 1 2 where the clad part is 
exposed is provided with a protective layer 14. This 
protective layer 14 is formed of material which has the 
refractive index higher than or equal to the refractive 

index of the clad part, is optically transparent and has the coefficient of elasticity smaller than 
the coefficient of elasticity of the adhesives 15 so as to have the layer thickness larger than 
the layer thickness of the primary coating layer. 
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[0 0 4 4] Sg3©HJ£fl^lz^*%&3te;7 7-f/<lH]grt& 

AII]Srfc^£^-£^gB£©1SBjSI;l\ HSrlfcTff 
1 3*<}|2fi££;h.fc3fc7 7-l'Al 1©Stbff#1 2$SS 

i oicB^-rsffiajii 4f. rami smrcfefeUB 

j£U Sffiffttl 2£-?-<&±glC;fc>fc-o-C#gL-CLT 

[0045] ±^Lfcm3(r>iiSEpaiirAN^^3tPT-r 

i oiz@s**tT^.&5 l £77'-</<iH]»fi& : ?-^«fcy«iiiic 
[oo46] ®5nm^m7[t?&4nm&eo)mmMmiz 

[0047] m5\zfK?$ii4<r>m$mm\zfrfrz > %-j7 

r>r/^iHitff^s*-r^3t^Bii. Ei3i-*-r^2<o 
stitBSf=*fr«x ? 7 -r /<iasr»** -s^^b 

^r-f/'CiHisf^s^-rsjt^Btt. 12 4 icjs-rm 3 



[OO 4 8] mi 7^m3<DHifc}&<glCj!i^.£3fc:7 7-f 
AUSHS^S S^gBi: W. 4 TbSm 6 flJUJg^JS 

£1*. £«1 0<DMa£fflc£jff i 9£J&fiEU flff 1 9 
8*<^$*ifc-j7 5-y KSPi 7 0>StiJff»i 
2^Sftt*1±fc=RSlT% *«i 0i3fc7r-f/\*l 1 
«Jt8Jl 5l=«fcy@3£ L•Ct^S^T•fcSo 

[0 0 4 9] m4^Sm6a>Hffi^lC*NA>i,3t^7-f 
/<l2l#M&^£^rS#^gBK<fc;h.li, <&*fgl7i£m 
3fl)||JS^I^*NS3t77'f/\*lHlST»^*^-r-53fe^ 
gfi<fcSCj&££#-r-&C<ktet,^5>l/(DC,!:. ribffl 

«i o t staff #1 2 <r>mo>mmm i sisi«)ti< 
i= < < a y . *ts 1 o ro^e*<3a*6«ii-ii]tfr^ss i 

3 c t *<RT«gi: ft y „ SS^blc^-T -5 ? v 

[0050] mi &wm4ronj6^icfc^rii. «a 

H 4*glti>(cj5fcy. 3t7r-f/<i i £*«l oic 
H^r-SI&lcBBS 1 4SMLttJ:UU 3t^T-r 
Al 1 Olz@^Lfc^l-BJ$L.-Ctcfct^ * 

fc. aiwasm sbsji st^BBi 4i(ora 
js-r-sft^r-fAi i roife$6*isiT?ofi**ea-r-5c 

£*<HL<, fe-5^J£ro^MH*MiiA/fc*±r*«^l 

l**U£. ffi^Jl 5P B 1lc^fcoT«^Bl 4£^j£LT 
£<fc<. SUff »l 2©«S<t>ajSA^-r+ili, sbjuj 
1 5Mlc^fc^r«SJl1 4^^j$Lfc*A<il*Lt\ 
C(0^l=l±. 3t7r-f/<i i ££«i olcS^Lfc^ 
icffiSBl 4^^fiE-ri.lS5A^ SjtLg^fctoJff^L 

[005 1] 4tffl^bilSWtt, <?77K 

ff1 7 J:yigl^4, L<l*^(DSt(f^S*Lfc«^-C-fe 

^l-l*. ilMl 4©3Sl&£R&Cfctf>l^ SE^SUI 5Fp^ 

©3t77"r/<i i znsLM-ezzmmztitz&mnzsSi 
it. cro^mffrtt^jKfc^^ii^ro^^jES-r 

SB 1 4lcffl^e,*xS«i^«t LXK^ffHzmWteKnz 
[0 0 5 2] Jg^SlJI 5 <b Lratff^A<1 . 4 6©'<;i- 

-ei*. *77-<ai i<d*«i o^o>mi£. : &mmm-\ 5 

©tittW'5:'>^>^B«llcT3t7r'f /<i i ££«i o 



(7) 
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[0053]Stt10i:Lt, L1O2-AI2O3-S 
i 02S3Bit**7XlCBa0S^j!inLfct(0tfeo 

t\ (-83' — 94) E-7/K©*»»«&e*rr* 

tro^flLTL^^ CftlcK^ftatttTMiftl^ 
L i o 2 -A I 2O3-S i 02*teiHb#^x 

l:BaO, Z r O2. C a O. K2O. MgO, Na 
2<3 % ZnO % T i O2. P2O5H AS2O3. Sb203, 
Fe203, Mn02, CoO. Y203H^ t>gl£*l£lE 

tt— DW±«an 

LfctOTfeoT, (-83 — 94) E-l/KOt&m 

©«js«s£. h f — ^>yxf>i«-' <-x<Dmm® 

fr£ ft £ y JU— ^fr b ^tt * tt JS^) * 4 1? * <D T? t 

4 so »v»«Hk t *-r 4 1 © -c fc*t « ct t > 0 
[00 5 4] *t % **jfi«i3teL^rii. *^t-t/<i 
1 i=»Lxia»r»**i 3*»*-r*i=fcfcy. 

1 2ic*tLT. aftS^-*— Lfttf*. *37r-r/^i 
1 a)^lft^fRJlc^oT3t^r-rAi 1 <Dz\T&^ scdM 
tf***»M-*B«*MH 3 3^HrS««»*Lfc*a> 

gSPl 8*B£*-r*Ci:ft<®Sr»^fflJl 3*»JifcLfc: 

ft*?*. *B*1 8 Zfc ft <HSr*T»l 3 

Z<hlzft£ e t*>£A^ C<Z>i§^lCfcl^T£. Hi. 0 



[01 ] 




[O O 5 5] 

ft<. isi«*w»rtaF*tf=*77-r/<«»t«ii-r« 

^SW^zt # RrtB t ft 4 o 
[0®<DfS*ftl&fE] 

[02] **M0>*1 a>S6«E»ffllC3^*N4*77'^/<lHl 

Sf**«*t«ft«ifl)*77-r/<fl)lrMt*4 0 
[03] *«Wa>S2fl>SK»ffllz^4ft^7-r/<lal 

[04] 3 OS KMl: A>^4ft 7 7 / <@ 

[05] **Wa>»4©SgllE»BrrA^*3lfe7r-f /^B 

ff«T#*-r**«t«**rKBBTf**. 

[06] *BB0!)B5a>X>tBBlc^«aifc7 7^/<B 
Sr« : f-*%t-43t^S*^'r»r@0T'fe4o 
[07] «BBa>«60)X]tBB(c^«jlfe77^/<B 

[08] «<D«77-fAi«*Tt#t4ft*«lt 

Sft^nfldaMiB-efct. 

[««0>BH] 

1 O-lfc 1 1-*77^A\ 1 2—BUB5K 13 

-BBMMk H-m 1 5-Bftftk 1 6-a 
7bP. 17-^77F1 1 18a-1* 
ttHS. I8b-2*MI, 1 9-dbW. 
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[@2] 




[H6] 



[07] 




[H8] 



1 1 3 



A 1 2 A1 3 




A 1 3 A 1 4 



<72)*H# #± * 



F$ — 2H049 AA02 AA34 AA45 AA51 AA59 

AA62 AA64 
2H050 AB05X AC03 AC82 AC84 
ADOO 



